_ -JX>CKET NO: 17302(HL) 
0 / &^ial No. 09/590,590,447 



PATENT 



SEQUENCE LISTING 



<110> Forman, Barry M. 

Beard, Richard L. 
Chandraratna, Roshantha A. 

<120> Methods for Modulating FXR Receptor 
Activity 

<130> 17302 

<140> 09/590,447 
<141> 2000-06-09 

<150> 60/138,986 
<151> 1999-06-11 



<160> 10 

<170> FastSEQ for Windows Version 3.0 

<210> 1 
<211> 469 
<212> PRT 

<213> Rattus norvegicus 
<400> 1 

Met Asn Leu lie Gly Pro Ser His Leu Gin Ala Thr Asp 

15 10 
Leu Ser Glu Asn Leu Phe Gly Val Leu Thr Glu His Ala 

20 25 
Leu Gly Gin Asn Leu Asp Leu Glu Ser Tyr Ser Pro Tyr 

35 40 45 

Gin Phe Pro Gin Val Gin Pro Gin lie Ser Ser Ser Ser 

50 55 60 

Asn Leu Gly Phe Tyr Pro Gin Gin Pro Glu Asp Trp Tyr 
65 70 75 

Leu Tyr Glu Leu Arg Arg Met Pro Thr Glu Ser Val Tyr 

85 90 
Thr Glu Val Ser Glu Met Pro Val Thr Lys Lys Pro Arg 

100 105 
Ser Ser Ala Gly Arg lie Lys Gly Asp Glu Leu Cys Val 
115 120 125 

Asp Arg Ala Ser Gly Tyr His Tyr Asn Ala Leu Thr Cys 

130 135 140 

Lys Gly Phe Phe Arg Arg Ser lie Thr Lys Asn Ala Val 
145 150 155 

Lys Asn Gly Gly Asn Cys Val Met Asp Met Tyr Met Arg 

165 170 
Gin Asp Cys Arg Leu Arg Lys Cys Arg Glu Met Gly Met 

180 185 
Cys Leu Leu Thr Glu lie Gin Cys Lys Ser Lys Arg Leu 
195 200 205 

Val Lys Gin His Ala Asp Gin Thr Val Asn Glu Asp Ser 

210 215 220 

Asp Leu Arg Gin Val Thr Ser Thr Thr Lys Leu Cys Arg 



Glu Phe Ala 
15 

Ala Gly Pro 
30 

Asn Asn Val 

Tyr Tyr Ser 

Ser Pro Gly 
80 

Gin Gly Glu 
95 

Met Ala Ala 
110 

Val Cys Gly 

Glu Gly Cys 

Tyr Lys Cys 
160 

Arg Lys Cys 

175 
Leu Ala Glu 
190 

Arg Lys Asn 
Glu Gly Arg 
Glu Lys Thr 
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225 



230 



235 



240 



' Glu Leu Thr Val Asp Gin Gin Thr Leu Leu Asp Tyr lie Met Asp Ser 



Tyr Ser Lys Gin Arg Met Pro Gin Glu lie Thr Asn Lys lie Leu Lys 

260 265 270 

Glu Glu Phe Ser Ala Glu Glu Asn Phe Leu lie Leu Thr Glu Met Ala 

275 280 285 

Thr Ser His Val Gin lie Leu Val Glu Phe Thr Lys Arg Leu Pro Gly 

290 295 300 

Phe Gin Thr Leu Asp His Glu Asp Gin lie Ala Leu Leu Lys Gly Ser 
305 310 315 320 

Ala Val Glu Ala Met Phe Leu Arg Ser Ala Glu lie Phe Asn Lys Lys 

325 330 335 

Leu Pro Ala Gly His Ala Asp Leu Leu Glu Glu Arg lie Arg Lys Ser 

340 345 350 

Gly lie Ser Asp Glu Tyr lie Thr Pro Met Phe Ser Phe Tyr Lys Ser 

355 360 365 

Val Gly Glu Leu Lys Met Thr Gin Glu Glu Tyr Ala Leu Leu Thr Ala 

370 375 380 

lie Val lie Leu Ser Pro Asp Arg Gin Tyr lie Lys Asp Arg Glu Ala 
385 390 395 400 

Val Glu Lys Leu Gin Glu Pro Leu Leu Asp Val Leu Gin Lys Leu Cys 

405 410 415 

Lys lie Tyr Gin Pro Glu Asn Pro Gin His Phe Ala Cys Leu Leu Gly 

420 425 430 

Arg Leu Thr Glu Leu Arg Thr Phe Asn His His His Ala Glu Met Leu 

435 440 445 

Met Ser Trp Arg Val Asn Asp His Lys Phe Thr Pro Leu Leu Cys Glu 

450 455 460 

lie Trp Asp Val Gin 



<210> 2 

<211> 484 

<212> PRT 

<213> Mus musculus 

<400> 2 

Met Val Met Gin Phe Gin Gly Leu Glu Asn Pro lie Gin lie Ser Leu 

15 10 15 

His His Ser His Arg Leu Ser Gly Phe Val Pro Asp Gly Met Ser Val 

20 25 30 

Lys Pro Ala Lys Gly Met Leu Thr Glu His Ala Ala Gly Pro Leu Gly 

35 40 45 

Gin Asn Leu Asp Leu Glu Ser Tyr Ser Pro Tyr Asn Asn Val Pro Phe 

50 55 60 

Pro Gin Val Gin Pro Gin lie Ser Ser Ser Ser Tyr Tyr Ser Asn Leu 
65 70 75 80 

Gly Phe Tyr Pro Gin Gin Pro Glu Asp Trp Tyr Ser Pro Gly lie Tyr 

85 90 95 

Glu Leu Arg Arg Met Pro Ala Glu Thr Gly Tyr Gin Gly Glu Thr Glu 

100 105 110 

Val Ser Glu Met Pro Val Thr Lys Lys Pro Arg Met Ala Ala Ala Ser 

115 120 125 

Ala Gly Arg lie Lys Gly Asp Glu Leu Cys Val Val Cys Gly Asp Arg 

130 135 140 

Ala Ser Gly Tyr His Tyr Asn Ala Leu Thr Cys Glu Gly Cys Lys Gly 



245 



250 



255 



465 



2 
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145 150 155 160 

Phe Phe Arg Arg Ser lie Thr Lys Asn Ala Val Tyr Lys Cys Lys Asn 

165 170 175 

Gly Gly Asn Cys Val Met Asp Met Tyr Met Arg Arg Lys Cys Gin Glu 

180 185 190 

Cys Arg Leu Arg Lys Cys Arg Glu Met Gly Met Leu Ala Glu Cys Leu 

195 200 205 

Leu Thr Glu lie Gin Cys Lys Ser Lys Arg Leu Arg Lys Asn Val Lys 

210 215 220 

Gin His Ala Asp Gin Thr Val Asn Glu Asp Asp Ser Glu Gly Arg Asp 
225 230 235 240 

Leu Arg Gin Val Thr Ser Thr Thr Lys Phe Cys Arg Glu Lys Thr Glu 

245 250 255 

Leu Thr Ala Asp Gin Gin Thr Leu Leu Asp Tyr lie Met Asp Ser Tyr 

260 265 270 

Asn Lys Gin Arg Met Pro Gin Glu lie Thr Asn Lys lie Leu Lys Glu 

275 280 285 

Glu Phe Ser Ala Glu Glu Asn Phe Leu lie Leu Thr Glu Met Ala Thr 

290 295 300 

Ser His Val Gin lie Leu Val Glu Phe Thr Lys Lys Leu Pro Gly Phe 
305 310 315 320 

Gin Thr Leu Asp His Glu Asp Gin lie Ala Leu Leu Lys Gly Ser Ala 

325 330 335 

Val Glu Ala Met Phe Leu Arg Ser Ala Glu lie Phe Asn Lys Lys Leu 

340 345 350 

Pro Ala Gly His Ala Asp Leu Leu Glu Glu Arg lie Arg Lys Ser Gly 

355 360 365 

lie Ser Asp Glu Tyr lie Thr Pro Met Phe Ser Phe Tyr Lys Ser Val 

370 375 380 

Gly Glu Leu Lys Met Thr Gin Glu Glu Tyr Ala Leu Leu Thr Ala lie 
385 390 395 400 

Val lie Leu Ser Pro Asp Arg Gin Tyr lie Lys Asp Arg Glu Ala Val 

405 410 415 

Glu Lys Leu Gin Glu Pro Leu Leu Asp Val Leu Gin Lys Leu Cys Lys 

420 425 430 

Met Tyr Gin Pro Glu Asn Pro Gin His Phe Ala Cys Leu Leu Gly Arg 

435 440 445 

Leu Thr Glu Leu Arg Thr Phe Asn His His His Ala Glu Met Leu Met 

450 455 460 

Ser Trp Arg Val Asn Asp His Lys Phe Thr Pro Leu Leu Cys Glu lie 
465 470 475 480 

Trp Asp Val Gin 



<210> 3 

<211> 472 

<212> PRT 

<213> Homo sapiens 

<400> 3 

Met Gly Ser Lys Met Asn Leu lie Glu His Ser His Leu Pro Thr Thr 

15 10 15 

Asp Glu Phe Ser Phe Ser Glu Asn Leu Phe Gly Val Leu Thr Glu Gin 

20 25 30 

Val Ala Gly Pro Leu Gly Gin Asn Leu Glu Val Glu Pro Tyr Ser Gin 

35 40 45 

Tyr Ser Asn Val Gin Phe Pro Gin Val Gin Pro Gin lie Ser Ser Ser 
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50 55 60 



^ or* 


±yx 




Cpr 


Asn 


T.oi i 

i-J tr Li 


Gly 


Phe 


iyx 


Jr x kj 


m n 

OXIl 


OXIl 


Jr X W 


Ol Li 


Pi I, 
Ol LL 


irp 


65 










70 










75 










80 


jvyr 


Cp-r 
O tr J- 


JTX L/ 


Gl V 


Tie 

X X c 


iyx 


Glu 


Leu 


Arg 


A ttt 
ax y 


nc l, 


Jr X 


Ala 
nla 


P»l 11 
Ol Li 


Th-r 
i in 


T .01 1 
Xjtr Li 










85 










90 










95 




±yi 


Gln 


Glv 


Glu 


Thr 


Glu 


Val 


Ala 


Glu 


Mot- 

11C L. 


Jr x 


val 


Th-r 
i in 


j_iy o 


uy & 


Jrl y~J 








100 










105 










110 






Arg 


Met 


Glv 

oxy 


Ala 


Ser 


Ala 


Gly Arg 


He 


uy o 


oxy 


A Q"0 


m ii 

Ol Li 


T .oi i 
utr Li 




Val 
v al 






115 










120 










125 








Val 


Cys 


Gly 


Asp 


**x y 


Ala 


Ser Gly Tyr 


n x o 


i Y r 


nbU 


Al a 


T .01 i 
Xjtr Li 


Thr 


Cys 




130 










135 










1 40 










OX LI 


ol v 

OX y 






oxy 


riie 


Phe 


Arg 


Arg 


otrx 


Tl ^ 
X X tr 


l llx 


Lys 


Asn 


Ala 


Val 


145 










150 










X J J 










160 




T .\7C 

J-iy o 


\— y o 


T Arc 
j-t_y o 


Asii 


pi ,r 

oiy 


Gly Asn Cys 


Val 
val 


l v lcL 


Asp 




Tyr 


Met 


Arg 










165 










170 










175 




Arg 


Lys 


v— y o 


m n 

Olll 


OX Li 


^— y & 


Arg 


Leu 


Arg 


Lys 


bys 


Lys 


P.1 ii 
olU 


rlcL 


Gly Met 








180 










loD 


















Al a 


m n 

O X Li 


L-y o 


T.on 
ucu 


ueu 


Thr 


Glu 


lie 


VJlil 


v-.ys> 


Lys 




Lys 


Arg 


Lieu 






1 

X J J 










200 










9 n r 








r\X y 


Uy O 


Asn 


Va 1 


Lys 


m n 

Olll 


His 


Ala 


Asp 


uin 


1 llx 


val 


Asn 


Pin 
OlU 


Asp 


ber 




91 n 

.£ JL \J 










215 










9 9 0 










pi n 


P.1 \r 
OXy 


Arg 


Asp 


Leu 


Arg* 


Gin 


Val 


1 11 X 


Ser 


inr 


rnl_, „ 

i nr 


Lys 


ber 


Cys 


Arg 


99S 










9? n 

Zi J u 










Z J J 












o 1 U. 


Lys 


1 llx 


p.1 n 

oxU 


Leu 


inr 


Pro 


Asp 


bin 


bin 


inr 


Leu 


Leu 


TT J _ 

rllS 


rne 


Tl 

lie 






























o c cr 
Add 




Mot- 
ile; u 




Cot" 


lyr 


Asn 


Lys 


Gin 


Arg 


ixie c 


Pro 


oxn 


pin 

bill 


ne 


inr 


Asn 


Lys 








9 fin 

£t O U 










9 £ R 










on r\ 
& 1 u 






Tl o 
X 1 tr 


J-itr Li 


Xjy o 


OXU 


p,i n 

OX Li 


it lit; 


Ser 


Ala 


Pi n 


ylu 


Asn 


irne 


Leu 


Tl o 

lie 


Leu 


inr 






97R 










280 










9 ft R 








\J X Li 


Mai- 
ne L» 


Al ^ 


1 111 


Asn 


nx o 


Val 


Gin 


Val 


Lgu 


Val 


olU 


rne 


Tnr 


Lys 


Lys 




290 










295 




















T.oi i 
Xj tr Li 


IT X L-> 




Jrlltr 


VJlii 


±111. 


Leu 


Asp 


His 


ulU 


Asp 


Pin 

bin 


Tl o 

lie 


Ala 
iila 


Leu 


Leu 


3 05 




















J X J 










320 


Xiy & 




OCX 


Al A 
nla 


V ctx 


ni n 


Ala 


Met 


Phe 


Leu 


Arg 


Ser 


Ala 
nla 


Pin 

bill 


He 


Phe 










325 










330 










335 




Asn 


J— iy o 


xjy o 


T.oi i 

UGH 


x X LJ> 


O tr X 


Gly His 


Ser 


Asp 


Leu 


Leu 


Pin 
olU 


Pin 
olU 


Arg 


He 








340 










345 










~\ r n 






Arg 


Asn 


Sex" 


Gly 


He 


Ser 


Asp 


Glu 


Tyr 


X X tr 


1 1 IX 


Prn 

Jr X L>> 


rlct 




Ser 


Phe 






355 










360 










J U J 








Tvr 


Lys 


Ser 


lie 


Gly 


Glu 


Leu 


Lys 


Met 


Thr 


m n 

OXIl 


OX LL 


al ii 

OX Li 


iyx 


Ala 


Leu 




370 










375 




















Leu 


Thr 


Ala 


lie 


Val 


He 


Leu 


Ser 


Pro 


A en 


Arg 


m n 

OXIl 


ryr 


Tip 
X X tr 


Lys 


Asp 


385 










390 










395 










400 


Arg 


Glu 


Al a 
nxa 


Val 

vol 


fil ii 

O X Li 


xjy o 


Leu 


Gin 


Glu 


Pro 


Leu 


Leu 


Asp 


val 


Leu 


Gin 










405 










410 










415 




Lys 


Leu 


Cys 


Lys 


He 


His 


Gin 


Pro 


Glu 


Asn 


Pro 


Gin 


His 


Phe 


Ala 


Cys 








420 










425 










430 






Leu 


Leu 


Gly 


Arg 


Leu 


Thr 


Glu 


Leu 


Arg 


Thr 


Phe 


Asn 


His 


His 


His 


Ala 






435 










440 










445 








Glu 


Met 


Leu 


Met 


Ser 


Trp 


Arg 


Val 


Asn Asp 


His 


Lys 


Phe 


Thr 


Pro 


Leu 




450 










455 










460 










Leu 


Cys 


Glu 


He 


Trp 


Asp 


Val 


Gin 



















465 470 



<210> 4 
<211> 462 
<212> PRT 
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<213> Homo sapiens 
<400> 4 

Met Asp Thr Lys His Phe Leu Pro Leu Asp Phe Ser Thr Gin Val Asn 

15 10 15 

Ser Ser Leu Thr Ser Pro Thr Gly Arg Gly Ser Met Ala Ala Pro Ser 

20 25 30 

Leu His Pro Ser Leu Gly Pro Gly lie Gly Ser Pro Gly Gin Leu His 

35 40 45 

Ser Pro lie Ser Thr Leu Ser Ser Pro lie Asn Gly Met Gly Pro Pro 

50 55 60 

Phe Ser Val lie Ser Ser Pro Met Gly Pro His Ser Met Ser Val Pro 
65 70 75 80 

Thr Thr Pro Thr Leu Gly Phe Ser Thr Gly Ser Pro Gin Leu Ser Ser 

85 90 95 

Pro Met Asn Pro Val Ser Ser Ser Glu Asp lie Lys Pro Pro Leu Gly 

100 105 110 

Leu Asn Gly Val Leu Lys Val Pro Ala His Pro Ser Gly Asn Met Ala 

115 120 125 

Ser Phe Thr Lys His lie Cys Ala lie Cys Gly Asp Arg Ser Ser Gly 

130 135 140 

Lys His Tyr Gly Val Tyr Ser Cys Glu Gly Cys Lys Gly Phe Phe Lys 
145 150 155 160 

Arg Thr Val Arg Lys Asp Leu Thr Tyr Thr Cys Arg Asp Asn Lys Asp 

165 170 175 

Cys Leu lie Asp Lys Arg Gin Arg Asn Arg Cys Gin Tyr Cys Arg Tyr 

180 185 190 

Gin Lys Cys Leu Ala Met Gly Met Lys Arg Glu Ala Val Gin Glu Glu 

195 200 205 

Arg Gin Arg Gly Lys Asp Arg Asn Glu Asn Glu Val Glu Ser Thr Ser 

210 215 220 

Ser Ala Asn Glu Asp Met Pro Val Glu Arg lie Leu Glu Ala Glu Leu 
225 230 235 240 

Ala Val Glu Pro Lys Thr Glu Thr Tyr Val Glu Ala Asn Met Gly Leu 

245 250 255 

Asn Pro Ser Ser Pro Asn Asp Pro Val Thr Asn lie Cys Gin Ala Ala 

260 265 270 

Asp Lys Gin Leu Phe Thr Leu Val Glu Trp Ala Lys Arg lie Pro His 

275 280 285 

Phe Ser Glu Leu Pro Leu Asp Asp Gin Val lie Leu Leu Arg Ala Gly 

290 295 300 

Trp Asn Glu Leu Leu lie Ala Ser Phe Ser His Arg Ser lie Ala Val 
305 310 315 320 

Lys Asp Gly lie Leu Leu Ala Thr Gly Leu His Val His Arg Asn Ser 

325 330 335 

Ala His Ser Ala Gly Val Gly Ala lie Phe Asp Arg Val Leu Thr Glu 

340 345 350 

Leu Val Ser Lys Met Arg Asp Met Gin Met Asp Lys Thr Glu Leu Gly 

355 360 365 

Cys Leu Arg Ala lie Val Leu Phe Asn Pro Asp Ser Lys Gly Leu Ser 

370 375 380 

Asn Pro Ala Glu Val Glu Ala Leu Arg Glu Lys Val Tyr Ala Ser Leu 
385 390 395 400 

Glu Ala Tyr Cys Lys His Lys Tyr Pro Glu Gin Pro Gly Arg Phe Ala 

405 410 415 

Lys Leu Leu Leu Arg Leu Pro Ala Leu Arg Ser lie Gly Leu Lys Cys 
420 425 430 
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L€U 


Glu 


His 


Leu 


Phe 


Phe 


Phe 


Lys 


Leu 


He 




A en 


Thr 


Pro 


He 


Asp 






435 










440 










445 








Thr 


Phe 


Leu 


Met 


Glu 


Met 


Leu 


Glu 


Ala 


Pro 


His 


Gin 


Met 


Thr 








450 










455 










460 












<210> 


5 




























<211> 


147 




























<212> 


PRT 




























<213> 


Saccharomyces cerevisiae 
















<400> 


5 


























Met 


Lys 


Leu 


Leu 


Ser 


Ser 


He 


Glu 


Gin 


Ala 


Cys 


Asp 




Cys 


Arg 


Leu 


1 








5 










10 










15 




Lys 


Lys 


Leu 


Lys 


Cys 


Ser 


Lys 


Glu 


Lys 


Pro 


Lys 


Cys 


Ala 


Lys 


Cys 


Leu 








20 










25 
















Lys 


Asn 


Asn 


Trp 


Glu 


Cys 


Arg 


Tyr 


Ser 


Pro 


Lys 


Thr 


Lys 


Arg 


Ser 


Pro 






35 










40 










45 








Leu 


Thr 


Arg 


Ala 


His 


Leu 


Thr 


Glu 


Val 


Glu 








\J -L \JL 


Arg 


Leu 




50 










55 










fin 










Glu 


Gin 


Leu 


Phe 


Leu 


Leu 


He 


Phe 


Pro 


Arg 




A cn 




A din 


Met 


He 


65 










70 










75 










80 


Leu. 


Lys 


Met 


Asp 


Ser 


Leu 


Gin 


Asp 


He 


Lys 




T ,oi l 
ucu 


T.oi i 
iicu 


Th-r 

X 11 J. 


Gly Leu 










85 










90 










95 




Phe 


Val 


Gin 


Asp 


Asn 


Val 


Asn 


Lys 


Asp 


Ala 


Val 


Thr 


Asp 


Arg 


Leu 


Ala 








100 










105 










110 






Ser 


Val 


Glu 


Thr 


Asp 


Met 


Pro 


Leu 


Thr 


Leu 


Arg 


Gin 


His 


Arg 


He 


Ser 






115 










120 










125 








Ala 


Thr 


Ser 


Ser 


Ser 


Glu 


Glu 


Ser 


Ser 


Asn 


Lys 


Gly 


Gin 


Arg 


Gin 


Leu 




130 










135 










140 











Thr Val Ser 
145 

<210> 6 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Junction between yeast GAL- 4 DBD and human RXR 
alpha LBD coding regions in GAL-L-RXR 

<400> 6 

gtategcegg aatteggtae cgtcgaggcc gtgeaggag 39 

<210> 7 
<211> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Junction between yeast GAL -4 DBD and rat RXR alpha 
LBD coding regions in GAL-L-RXR 

<400> 7 

gtategcegg aatteggget aaggaagtgc agagagatgg gaatgttggc tgaatg 56 
<210> 8 
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<211> 
<212> 
<213> 



9 

PRT 

Artificial Sequence 



<220> 
<223> 



SV40 nuclear localization sequence 



Ala 
1 



<400> 
Pro Lys 



8 

Lys Lys Arg Lys Val Gly 
5 



<210> 9 
<211> 360 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Promoter region of plasmid TK-luc 
<400> 9 

ggttttccca gtcacgacgt tgtaaaacga cggccagtgc caagcttgca tgcctgcagg 60 
tcgactctag aggatccggc cccgcccagc gtcttgtcat tggcgaattc gaacacgcag 120 
atgcagtcgg ggcggcgcgg tcccaggtcc acttcgcata ttaaggtgac gcgtgtggcc 180 
tcgaacaccg agcgaccctg cagcgacccg cttaacagcg tcaacagcgt gccgcagatc 240 
tctcgagtcc ggtactgttg gtaaaatgga agacgccaaa aacataaaga aaggcccggc 300 
gccattctat cctctagagg atggaaccgc tggagagcaa ctgcataagg ctatgaagag 3 60 

<210> 10 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Consensus S. cerevisiae UAGg response element 
<400> 10 

cgacggagta ctgtcctccg agct 24 
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